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SPECI ALI ZED REPAI R TECHNI QUE:
PREPLACED- AGGREGATE CONCRETE

PURPOSE: To provide information on prepl aced-aggregate concrete for repair of
concrete structures.

APPL| CATI ON:  Prepl aced- aggregate concrete has been used for the resurfacing

of lock walls (Ref a) and dans and for the repair of tunnel linings, piers,
and spillways (Ref b). It may be used advantageously on | arge concrete repair
j obs

* \WWere placenent by conventional nethods is difficult (e.g., massive
reinforcing steel and enbedded itens are present or access to the area
is difficult, such as the underpinning of the toe of a dam or apron).

* \Wen | ow vol une change of the repair concrete is required to avoid
cracki ng caused by excessive tensile stresses in the overlay concrete
because of drying shrinkage and restraint provided by the existing
concrete.

* \Were underwater placenent is necessary because dewatering is difficult,
expensi ve, or inpractical and water conditions permt.

DESCRI PTI ON: Prepl aced- aggregate concrete gets its nane fromthe method used
for placenent. Formmork is constructed and the coarse aggregate fraction
(3/4- to 1-1/2-in. mninum (Ref c) is densely placed inside the formork.
The coarse aggregate is washed and screened just prior to placenent to renove
all fines. Gout is then injected through the fornms to provide the matrix.
Gouting is begun at the bottom of the prepl aced aggregate

The grout typically consists of sand, cenent, pozzolan, fluidifier, and an
air-entraining adm xture. The characteristics of the grout are affected by
wat er content, sand grading, cenent, pozzolan, and the types and anounts of
adm xtures. For each m xture there are opti mum anmounts of fillers and adm x-
tures which produce the best punpability or consistency. Proper proportioning
of the structural grout mx conponents is necessary to produce the required
strength and durability requirenments of the finished prepl aced-aggregate con-
crete. Mxture design tests are necessary for each job. Guidance on grout
materi al s, coarse aggregate, and construction procedures for prepl aced-
aggregate concrete can be found in EM 1110-2-2000.

ADVANTAGES: Under ordinary drying conditions and proper curing, the drying
shri nkage of prepl aced-aggregate concrete is approxi mately one-half that of
ordinary concrete (Ref d). This lower drying shrinkage is attributed to the
hi gh content of coarse aggregate and the grain-to-grain contact provided by
prepl aced- aggregate concrete. Less drying shrinkage can result in reduced
cracking in concrete repair overl ays.
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VWhen pl acenent conditions are difficult because of repair |ocations or heavy
rei nforcement requirenents, preplaced-aggregate concrete nay be used to advan-
tage and may result in fewer construction probl ens.

Prepl aced- aggregate concrete has exhi bited excellent bonding to properly pre-
pared concrete surfaces and with the proper amount of entrained air has supe-
rior resistance to alternate cycles of freezing and thaw ng.

It is adaptable to underwater construction, and the use of formwrk guarantees
a flat, even surface not possible with trem e or underwater punped operations.

DI SADVANTAGES/ LI M TATI ONS:  Proper proportioning of the structural grout mx-
ture components is necessary to produce the required strength and durability
requi renents of the finished prepl aced-aggregate concrete. M xture design
tests should be conducted for each job.

The formmwork must be stronger and tighter than is normally suitable for con-
ventional concrete. Stronger, tighter formmork mnimzes grout |eakage and
resists the lateral pressure that occurs as the grout is injected under
pressure.

Recent bid prices indicate that the cost of preplaced-aggregate concrete may
be significantly higher than that of conventional concrete for normal concrete
repair jobs. The increased cost is generally attributed to the stronger and
tighter formwmrk required and the limted nunber of contractors with experi-
ence in the use of prepl aced-aggregate concrete. Therefore, if preplaced-
aggregate concrete is the desired repair material for jobs other than those
for which it is particularly adaptable (i.e., difficult placenent conditions),
it must be specified uniquely and not as an alternate.

The quality of prepl aced-aggregate concrete underwater repairs can be influ-
enced by highly contam nated water. Where underwater repairs are planned and
the water is known or suspected to be contanmi nated, testing should be con-
ducted to determ ne the influence the contam nation will have on the quality
of the concrete and whether this influence can be tolerated, elimnated, or
controll ed.

PERSONNEL REQUI REMENTS: Since prepl aced-aggregate concrete i s nost adaptable
to special types of repairs, personnel should be well qualified for the par-
ticular type of repair and experienced in the use of preplaced-aggregate con-
crete. For underwater applications, qualified diving teans are required and
experi enced supervision is necessary topside to assure proper aggregate

pl acenent, structural grout m xture proportioning, and m xi ng and punpi ng of
grout into the aggregate nass.

METHODS OF | NSPECTI ON: St andard mnet hods of inspection of conventional concrete
can be applied to prepl aced-aggregate concrete. 1In addition, calculating the
void ratio of the coarse aggregate and checki ng agai nst the actual vol une of
grout punped into the stone will serve as a check for concrete quality.

Sophi sticated techni ques such as sonar and hi gh-resol uti on acoustic mappi ng
are avail able, but at a cost.
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